In contrast to lower mammals, reproduction in higher monkeys more nearly resembles that of the human in two distinct aspects. First, these animals menstruate and have a 28-day cycle and, second, mating is not confined to those well-defined periods of heat or cestrus that are so characteristic of lower forms. The rhesus monkey, like the woman, permits mating throughout the cycle, although there are many culturally determined variations (Ford & Beach 1951 , Mead 1961 . For these reasons, studies upon the sexual activity of primates have a special relevance for the elucidation of factors which may have importance in the control of sexual behaviour in the human. These factors, whether they be genetic, developmental, neural or hormonal, are multiple and complex. The sexual behaviour of laboratory primates reminds one of the situation in the human in another way: there is a very striking individual variation which is not encountered in the sexual activity of lower mammals. Monkeys show quite obvious preferences for different partners, and a female paired, on the same day of her menstrual cycle, with two different males, will behave and react quite differently with each. This variation reminds one of the kinds of difficulty encountered in the field of clinical research, and makes for certain difficulties in the interpretation of results. It is always necessary to work with specific pairs of animals, to use them as their own controls, and not to extrapolate data between pairs. As a consequence, rather prolonged, longitudinal studies are necessary (two to three years) and generalizations cannot easily be made.
Although it can be argued that any behavioural interchange between members of the same species of opposite sex may possess a sexual component, nevertheless that part of the interaction not directly concerned with copulation can, also, be regarded as part of the general social behaviour of the species. When a female rhesus monkey is introduced into the cage of a male, unless aggression occurs, two main types of behavioural interaction take place: sexual activity and grooming activity. Heterosexual grooming (picking through the fur of the partner) is, without doubt, an integral part of the total pattern of sexual behaviour, but this same grooming activity in a different behavioural setting has a different significance. Although grooming was originally regarded simply as subserving the needs of hygiene, it is now apparent that it has a wider significance. By this means an individual's position within the highly organized primate society is defined (Zuckerman 1932 , Carpenter 1942 , Washburn & De Vore 1961 , and it is related to the establishment of hierarchies of dominance and submission between animals in the group (Maslow & Flanzbaum 1936) . Changes in mutual grooming behaviour also form part of the changing interactions between males and females that occur as a result of alterations in the reproductive condition of the female (baboon - Zuckerman 1932 , Hall 1962 chimpanzee -Yerkes 1933 , Young & Orbison 1944 . Thus, grooming behaviour occupies a position that is intermediate between a specifically sexual and a more generally social type of behaviour.
In lower mammals, the sexual behaviour of the female depends upon the sepcretory activity of the ovaries but, as already mentioned, this dependence is less clear cut in female primates. This has led to the view that the primate brain is almost completely emancipated from the influence of gonadal hormones. The present study is concerned with assessing the influence of endocrine factors upon aspects of the sexual and social behaviour of the rhesus monkey. Mature, intact male and female rhesus monkeys were studied in glass-fronted observation cages for standard 60-minute test periods at regular three-day intervals by two observers. These tests were conducted in an isolated, quiet room behind a one-way-vision mirror under carefully stan-dardized conditions. Females were housed singly, trained to enter a transfer box, and were introduced into the male's cage at the beginning and removed at the conclusion of each test period. Despite a basic similarity, the patterns of behaviour seen during tests were highly individual and quite characteristic for pairs. Periods of grooming by one animal of the other (Fig 1) were interspersed with attempts by the male to mount the female, some of these being accepted by the female and resulting in intromission (Fig 2) ; a variable number of mounts and thrusts precede ejaculation. One or two ejaculations generally occurred during a test period. A system was devised for scoring individual components ofmale and female behaviour at 30 second intervals giving their temporal sequence. These items included many details of copulatory and grooming behaviour; for example, the initiation and occurrence of male mounts, their acceptance or refusal by the female, the numbers of thrusts and ejaculations, the sites and durations of grooming by each animal, as well as details of masturbatory and aggressive behaviour.
Intact Females -Influence ofthe Menstrual Cycle Observations were made upon 3 males and 6 females, whose fallopian tubes had been tied, throughout the course of a total of 14 menstrual cycles. During two of their menstrual cycles, each of 4 females was tested with 2 males and information was, therefore, obtained from a total of 22 Mounting behaviour: Fig 3 shows the distribution of changes in the numbers of mounts per test during 9 menstrual cycles from 6 females. The numbers of successful mounts by the male reached a maximum near mid-cycle, and this rhythm in mounting activity was present in 60 % of the cycles studied. Apart from the mid-cycle maximum, the most consistent feature of the mounting rhythm was the sharp decrease in the number of mounts occurring in the early part of the luteal phase. When data from individual pairs were considered in more detail, it was seen that the mounting rhythms were of two main types: (1) Those with conspicuous maxima near mid-cycle and a secondary, premenstrual rise. (2) Those with a high level of mounting activity throughout the follicular phase and a low level throughout the luteal phase (Michael & Herbert 1963) .
Grooming behaviour: Grooming occurs in episodes of a few minutes' duration, intermittently, throughout the hour of the test, and the sum of these episodes gives the total grooming time for each animal per test. Fig 4 shows that there are rhythmic changes in the total grooming times of both males and females occurring in relation to the menstrual cycle. Data from 8 cycles obtained from 5 females are shown. It can be seen that males spend more time grooming females near mid-cycle than near menstruation, and that the females' grooming varies reciprocally, being least near mid-cycle. In many cycles a 30% to 40% change in the values for grooming times occurred between mid-cycle and menstruation.
The Effect ofBilateral Ovariectomy on Sexual and Grooming Behaviour Ten pairs were studied for periods of between 91 and 329 days (mean 166-9 days) after bilateral ovariectomy of the female. This procedure had a profound effect upon the behaviour of the pair. All rhythms, both of mounting and of grooming, grom were totally abolished. In most cases, the mounting activity of males virtually disappeared and their grooming times decreased to very low levels while the females' grooming times increased. The test-to-test stability of the values was, in some cases, noteworthy (see Fig 5) .
The temporal relation of the grooming and mounting rhythms to menstruation, and their ity during 8 abolition following ovariectomy, clearly sug-'tage of the gested an endocrine basis. In order to establish fue recorded this, ovarian hormones were next administered to engths being ovariectomized females (Michael & Herbert engtsbing 1964) . The Effect of(Estrogen and Progesterone Replacement. Treatments Hormone implants weighed 10 mg, and contained either 1 mg or 5 mg oestradiol-1 7, and cholesterol. They were cylindrical in shape, 22'8 sq mm surface area, and were expected to liberate 5 ,ug/mg cestradiol per day (manufacturer's data). Two females were implanted subcutaneously with doses between 1 and 60 mg cestradiol and studied over a five months' period. Three females received subcutaneous injections of oestradiol monobenzoate in oil over the dose-range 25 -100 ,ug per day for periods of two to six weeks. Subsequently, all females received subcutaneous injections of progesterone over the dose-range 1-10 mg per day for periods of ten to twenty-one days. CEstrogen administration resulted, in all instances, in rapid restoration of the males' mounting activity, which sometimes exceeded the levels observed when females were intact. An equally noteworthy change took place in the levels of grooming activity. The grooming times of males increased and those of females decreased with the result that, in most cases, the curves intersected ( Fig 5) .
Although the administration of progesterone alone to control animals was without effect, its administration upon a basis of cestrogen produced interesting but somewhat subtle changes. These can best be understood by a more detailed consideration of the nature of the behavioural interaction between animals. In the rhesus monkey, mounting and grooming either occur spontaneously or as a result of well-defined invitational gestures made by each partner (sexual presentations, grooming invitations, &c.). These invitations may be either 'accepted' or 'refused', in that another behavioural sequence results. The effect of the administration of cestrogen and progesterone is mainly upon the incidence and outcome of these invitations. In brief, the administration of progesterone to cestrogenized females does not decrease the sexual presentations made towards the male, which remain at a high level. Thus, it may be said that the female's sexual 'drive' is unaffected. However, the proportion of these presentations which the male accepts, and which are followed by mounting, declines very sharply. This accounts for the conspicuous decrease in the numbers of mounts in the early part of the luteal phase. It appears that the female's value as a stimulus to the male diminishes and that the effectiveness of the female's sexual invitations declines. The ratio of total presentations by the female to those accepted by the male we have called the 'success ratio'. It is this index of behaviour which progesterone administration influences most conspicuously.
Conclusions
These results indicate that both sexual activity and grooming activity between heterosexual pairs of adult rhesus monkeys are markedly influenced by the endocrine state of the female. It appears that the notion that the primate's brain is emancipated from the influence of gonadal hormones has been overestimated. The effects described are no doubt enhanced under these particular laboratory conditions where the effects of extraneous influences and social pressures have been excluded. In the human, behaviour analogous to sexual presentations and grooming invitations is represented by a great range of socio-sexual interactions and the possible role of the gonadal hormones in determining these awaits further investigation.
